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(54) Automatic garaging system 

(57) An automatic storage system comprising a framework 4 having a storage area 3 on upper floor thereof, and a lift 5 for 
transporting goods to be stored into the storage area on the upper floor which is supported on the framework and can move 
in a horizontal direction along the framework. The framework has a fixed carrier 21 on the upper floor including a first 
receiving portion with a shape of the teeth of a comb. The lift has a lifting carrier 12 induding a second receiving portion for 
receiving the goods with a shape of the teeth of a comb so that the goods can be transferred from one of the first and 
second receiving portions to the other due to a vertical movement of the lifting carrier. Pref. the lifting carrier has wheels on 
its ends and is moved in guide recesses in the lift framework (9, 10) e.g. by chains. 
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AUTOMATIC STORAGE SYSTEM 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an automatic storage system 
suitable for a mechanical automobile parking device, an automatic 
storehouse, or the like. 

Related Art 

Recently, in an automatic multi-level parking garage, a 
mechanical automobile parking device unit is often incorporated 
on every parking floor so as to increase the storage utility fac- 
tor. The mechanical automobile parking device generally com- 
prises a framework having upper and lower floors. Each 'of the 
floors in the framework has one or more parking pallets. The 
parking pallets are controlled by a switching operation for 
transfer in vertical and horizontal directions. The automobile 
parking device is organized as follows. When an automobile is 
about enter into the parking device, a vacant parking pallet is 
transferred to the entrance/exit gate of the parking device, 
thereafter the pallet occupied by the automobile is transferred 
back to the original position. When an automobile is about to 
exit the parking device, the pallet occupied by the automobile is 
transferred to the entrance/exit gate of the parking device. 
After the automobile has exited, the vacant parking pallet is 
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transferred back to the original position. 

An automatic storehouse is organized so that goods to be 
stored are transferred from the entrance/exit gate to desired 
storage area in the storehouse and vice versa through a pallet by 
using a system similar to that of the afore-mentioned mechanical 
automobile parking device. 

However, the conventional automatic storage system, which 
transfers an automobile or other goods to be stored to a desired 
portion using pallets, requires a step of transferring a vacant 
pallet to the entrance/exit gate when goods are about to be en- 
tered into the storage system, and a step of transferring a 
vacant pallet back to the original portion after goods have 
exited the storage system. Therefore, according to the conven- 
tional automatic storage system, much time is spent in taking 
goods in and out. Furthermore, such an automatic storage system 
requires a complicated movement of the pallet. Consequently, the 
conventional storage system has a problem of a complicated mecha- 
nism for transferring the pallet, and a complicated control 
process therefor. 

SUMMARY OF THE INVENTION 

Accordingly, it is a primary object of the invention to 
provide an automatic storage system having a simple mechanism for 
transferring goods. 

It is another object of the invention to provide an automat- 
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ic storage system which can be controlled by simple steps and 
makes possible a decrease in time and costs for storage of goods . 

It is yet another object of the invention to provide an 
automatic storage system which does not require the step of 
transferring a vacant pallet to the entrance/exit gate when goods 
are going to be entered into the automatic storage system, and 
the step of transferring a vacant pallet back to the original 
portion after goods have exited the automatic storage system. 

In order to achieve the above object of the present inven- 
tion, there is provided an automatic storage system comprising a 
framework having a storage area on the upper floor thereof, and a 
lift for transferring goods to the upper floor which is supported 
on the framework and can move in a horizontal direction along the 
framework, wherein the framework has a fixed carrier on the upper 
floor including a first receiving portion with a shape of the 
teeth of a comb, and the lift has a lifting carrier including a 
second receiving portion for receiving the goods with a shape of 
the teeth of a comb so that the goods can be transferred from one 
of the first and second receiving portions to the other. 

It is preferable that the lifting carrier can move in a 
horizontal direction through the gap between the framework and 
the fixed carrier, accompanying the horizontal movement of the 
lift . 

When goods such as automobiles are about to be stored in the 
automatic storage system, the goods are placed on the second re- 
ceiving portion of the lifting carrier, which is supported by the 
lift, at the bottom position of the lifting carrier. The lifting 
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carrier occupied by the goods is transported upward, thereafter 
the lift containing the lifting carrier is moved in a horizontal 
direction and is transferred to a desired position in the second 
storage area on an upper floor of the framework. At the desired 
position in the second storage area, the lifting carrier is 
transferred downward so that the second receiving portion of the 
lifting carrier is passed through the first receiving portion of 
the fixed carrier on the framework. During the second receiving 
portion is passed through the first receiving portion, the goods 
(e.g., an automobile ) on the second receiving portion is trans- 
ferred on the first receiving portion, so that the storage of the 
goods is completed. The vacant lifting carrier is transferred 
back to the original position, passing through the gap between 
the framework and the first receiving portion of the fixed carri- 
er, accompanying the horizontal movement of the lift. 

When goods are about to be transferred out of the automatic 
storage system, the lifting carrier is transferred to the posi- 
tion on which the desired goods (e.g., an automobile) is stored, 
passing through the gap between the framework and the first 
receiving portion of the fixed carrier, accompanying the horizon- 
tal movement of the lift. At the desired position in the second 
storage area, the lifting carrier is transported upward so that 
the second receiving portion of the lifting carrier passes 
through the first receiving portion of the fixed carrier on the 
framework. During the second receiving portion passes through 
the first receiving portion, the goods (e.g., an automobile) on 
the first receiving portion is transferred on the second receiv- 
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ins portion. The lifting carrier with the goods is transferred 
over the framework in a horizontal direction to the position 
above the entrance/exit rate. Then, the lifting: carrier with the 
goods is transferred downward to the bottom of the entrance/exit 
gate. Thus, the goods such as automobiles or the like are trans- 
ferred out of the storage system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing a mechanical automobile 
parking device according to an embodiment of the present inven- 
tion. 

FIG. 2 is a plan view showing the mechanical automobile 
parking device. 

FIG. 3 is an elevation view showing the mechanical automo- 
bile parking device. 

FIG. 4 is a side elevation view showing the mechanical 
automobile parking device. 

FIG. 5 is an elevation view showing a principal portion of 
the mechanical automobile parking device. 

FIG. 6 is a plan view showing the positional relationship 
between a lifting carrier and a fixed carrier. 

FIG. 7 is a view for explaining the flow of goods which are 
transferred in and out of the mechanical automobile parking 
device . 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An embodiment of an automatic storage system according to 
the present invention is shown in FIGS. 1-8. This embodiment is 
an application of the invention into a mechanical automobile 
parking device. 

As shown in FIGS. 1-3. a mechanical automobile parking 
device 1 according to the present invention comprises a framework 
4 having a second parking area 3 on a second floor which is pro- 
vided above a first parking area 2 on a first floor facing a 
road, and a lift 5 for transferring an automobile K from an 
entrance/exit gate to desired parking position of the second 
parking area 3 and vice versa. 

The framework 4 has a rigid structure which comprises a plu- 
rality of pillars 7 in two columns set up on the ground at a 
regular intervals, and a plurality of large beams 8 attached to 
the pillars 7 to connect adjacent top ends of the pillars 7 so 
that they form a rectangular shape. A first parking area 2 on 
the first floor is housed in the inner side of the framework 4. 

A lift 5 comprises a movable frame 11 and a lifting carrier 
12. The movable frame 11 is constructed on four pillars 9 which 
bestride the front and back beams of the large beams 8 of the 
framework 4. and four upper end beams 10 which connect adjacent 
top ends of the pillars 9. The lifting carrier 12 is supported 
by the movable frame 11 so that the lifting carrier 12 can be 
transferred in a vertical direction using each of the inner 
surfaces of the four pillars 9 as a guide. 
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The movable frame 11 is self-propelled and can be 
transported on the front and back beams of the large beams 8 in a 
horizontal direction by means of wheels 13 (FIG. 4) which are 
driven by motors. The wheels 13 are provided on the bottom ends 
of the four pillars 9. The lifting carrier 12 has an automobile 
receiving portion (second receiving portion) 14 with four tire- 
placing portions which can receive the tires of an automobile K. 
Each of the four pillars 9 of the movable frame 11 has a groove 
15 on the inner surface thereof (FIG. 1) in a vertical direction. 
As shown in FIGS. 4 and 6, the lifting carrier 12 has four hori- 
zontal frames 16 which are provided to surround the automobile K. 
Each of the end portions of the horizontal frames 16 is supported 
horizontally by the pillars 9 through four wheels 17. The lift- 
ing carrier 12 having these four horizontal frames 16 can be 
transferred along the pillars 9 in a vertical direction by driv- 
ing chains 25, each one end of which is fixed to the upper end 
beams 10, as shown in FIG. 5. Each of the wheels 17 is guided by 
each of the grooves 15 of the pillars 9 and can move along each 
of them. As shown in FIG. 6, each of the tire-placing portions, 
which are attached to the four horizontal frames 16, has a shape 
like the teeth of a comb. Many parallel rods 19a of the second 
receiving portion are provided horizontally in parallel to each 
other at equal gaps. Combination of the many parallel rods 19a 
forms the automobile receiving portion 14. 

On the other hand, as shown in FIG. 2, small beams 20 In two 
columns parallel to each other are attached to the large beams 8 
to connect the adjacent large beams 8. On the small beams 20 in 
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two columns, a plurality of fixed carriers 21, which is used for 
parking an automobile which has been lifted to the second floor 
by the lift 5. are attached at the predetermined portions. Each 
of these fixed carriers 21 has two parallel horizontal frames 
smaller than the four horizontal frames 16 of the lifting carrier 
12. To each of the horizontal frames of the fixed carrier 21, a 
first receiving portion 22 with a four tire-placing portions, on 
which the tires 18 of an automobile K are to be placed, is pro- 
vided. Each of the tire-placing portions, which are attached to 
the frames of the fixed carrier 21. has a shape like the teeth of 
a comb. Many parallel rods of the first receiving portion 22 are 
provided horizontally in parallel to each other at equal gaps, 
similarly to the second receiving portion 14 of the lifting 
carrier 12. The fixed carrier 21 is provided apart from the 
upper surface of the framework 4 at a distance C by using a small 
beams 20, as shown in FIG. 4. 

The relationship of position between the lifting carrier 12 
and the fixed carrier 21 will be explained as follows. 

When the center of the lifting carrier 12, which is trans- 
ferred on the framework 4 in a horizontal direction, is coinci- 
dent with that of the fixed carrier 21 as shown in FIG. 6, the 
lifting carrier 12 and the fixed carrier 21 are provided so that 
each element of the lifting carrier 12 does not interfere with 
that of the fixed carrier 21 in plan view. That is, the lifting 
carrier 12 can move downward from the position just above the 
fixed carrier 21 to the lower position thereof without interfer- 
ence. During the downward movement of the lifting carrier 12. 
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the teeth 19a of the second receiving: portion 14 of the lifting 
carrier 12 passes through the gaps between the teeth 19b of the 
first receiving* portion 22 of the fixed carrier 21. 

The motor drive for driving the lift 5 in a horizontal 
direction and the chain drive for driving the lift 5 in a verti- 
cal direction can be operated by a control panel on the ground. 
The transferring of an automobile into and out of the parking 
area may be automatically controlled by a computer. 

The operation of the mechanical automobile parking system 
having above mentioned construction will be explained. 

Steps for transferring an automobile K into the parking area 
on the second floor are as follows. 

In FIGS. 1 and 7, the lifting carrier 12 in the lift 5 is 
transferred downward from the position just above the 
entrance/exit gate 30 of the framework 4 by using remote-control 
driving of the chain 25. The lifting carrier 12 goes down along 
the grooves 15b of the pillars 9 of the lift 5, thereafter goes 
down along the grooves 15a of the pillars 7 forming a part of the 
entrance/exit gate 30, and stops at the bottom of the 
entrance/exit gate 30. Then, an automobile K is entered into the 
entrance/exit gate 30 so that the tires 18 of the automobile K 
are placed on the automobile receiving portion 14 of the lifting 
carrier 12 (FIG. 4). Thereafter, the lifting carrier 12 occupied 
by the automobile K is transported upward along the pillars 7 and 
9 by reverse-driving of the chain 25, and the lifting carrier 12 
is returned into the lift 5. 

Next, driving the motor by remote-control, the lift 5 having 
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the automobile K is transferred on the large beam 8 in a horizon- 
tal direction to stop at the position just above the desired 
fixed carrier 21 in the parking area on the second floor. From 
the position, the lifting carrier 12 in the lift 5 is transferred 
downward by driving the chain 25. During the downward transfer 
of the lifting carrier 12, the teeth 19a of the second receiving 
portion 14 of the lifting carrier 12 passes through the gaps 
between the teeth 19b of the first receiving portion 22 of the 
fixed carrier 21. When the teeth 19a of the second receiving 
portion 14 passes through the gaps between the teeth 19b of the 
first receiving portion 22 without interference, the automobile K 
on the second receiving portion 14 of the lifting carrier 12 is 
transferred onto the first receiving portion 22 of the desired 
fixed carrier 21. Thus, parking of the automobile K to the 
desired fixed carrier 21 is completed. Then, the lifting carrier 
12. which has been passed through below the fixed carrier 21, may 
be returned to the position above the entrance/exit gate 30 
through the gap having a distance C between the fixed carrier 21 
and the large beams 8 of the framework 4. accompanying the hori- 
zontal movement to the side of the entrance/exit 30 gate of the 
lift 5. In this way, it is possible to repeat the operations for 
transferring an automobile into the parking area on the second 
floor. These operations are automatically controlled by a com- 
puter. 

Steps for transferring an automobile from the parking area 
on the second floor to the entrance/exit gate 30 are as follows. 

First, the lift 5 with the lifting carrier 12 is transferred 
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to the fixed carrier 21 occupied by a desired automobile in a 
horizontal direction by driving- motors- The lifting carrier 12 
is simultaneously transferred through the rap between the fixed 
carrier 21 and the large beams 8 of the framework 4, and is 
stopped at the position just under the fixed carrier 21 having 
the desired automobile. From the position, the lifting carrier 
12 is lifted up by driving the chain 25. When the second automo- 
bile receiving portion 14 of the lifting carrier 12 passes 
through the first automobile receiving portion 22 of the desired 
fixed carrier 21, the desired automobile K placed on the first 
receiving portion 22 is transferred onto the second receiving 
portion 14 of the lifting carrier 12. Then, the lift 5 having 
the automobile K on the lifting carrier 12 is transferred to the 
entrance/exit gate 30 in a horizontal direction by driving motors 
again, and is stopped at the position just above the 
entrance/exit gate 30. From the position, the lifting carrier 12 
having the automobile K is transferred downward to the ground of 
the entrance/exit gate 30 by means of driving of chains 25. 
Thus, transferring an automobile out of the parking system is 
performed. By transferring the lift 5 in a horizontal direction 
to transfer the lifting carrier 12 for the position just under 
the fixed carrier 21 having a next desired automobile, the opera- 
tions for transferring an automobile out of the parking system 
may be repeated. 

The automobile parking system according to the embodiment 
does not require a conventional type of parking pallet. There- 
fore, the embodiment does not require the step of transferring a 
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vacant pallet to the entrance/exit grate when an automobile is 
about to be entered into the parking system, and the step of 
transporting a vacant pallet back to the original portion after 
an automobile has exited the storage system. Consequently, the 
embodiment makes it possible to reduce the time and costs for 
parking of an automobile. Furthermore, this embodiment provides 
an automobile parking system having a simple mechanism which can 
be controlled by simple transfer steps. 

Especially, the automobile parking system according to the 
embodiment utilizes a combination of the lifting carrier 12, 
having the second automobile receiving portion 14 with a shape of 
the teeth of a comb, and fixed carriers 21 having the first auto- 
mobile receiving portion 22 with a shape of the teeth of a comb, 
each of the first and second automobile receiving portions trans- 
ferring an automobile to each other, and utilizes the gap between 
the large beams 8 of the framework 4 and the fixed carriers 21 
for transfer of the lifting carrier 12 in a horizontal direction. 
Consequently, the movement route of the lifting carrier 12 for 
transferring an automobile in or out of the parking area is 
simplified. Therefore, it is possible to reduce the time and 
costs for parking of automobiles, and to simplify the control 
process of the automobile parking system. 

The above-described embodiment shows only a mechanical 
automobile parking system. However, it is possible to apply the 
present invention to storage systems other than the mechanical 
automobile parking system, e.g., an automatic storehouse. In the 
case of the application to the automatic storehouse, fixed carri- 
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ers 21 may be provided on a shelf divided according to the type 
of goods. A type of goods are placed on the lifting carrier 12 
at the entrance/exit gate 30. Then, the goods on the lifting 
carrier 12 are transported to the desired shelf, accompanying the 
vertical and horizontal movements of the lift 5. The goods are 
transferred from the lifting carrier 12 to the desired fixed 
carrier 21 on the shelf due to the vertical movement of the 
lifting carrier 12, so that the storage of the goods may be 
performed. Transfer of goods from the fixed carrier 21 on the 
shelf to the entrance/exit gate 30 can be carried out by steps 
similar to those in the case of the automobile parking. Such an 
automatic storehouse provide effects similar to those of the 
embodiment of the automobile parking system. 

As described above, the storage system according to the 
present invention comprises a framework having a storage area on 
the upper floor thereof, and a lift for transferring goods to be 
stored into the storage area on the upper floor which is support- 
ed on the framework and can move in a horizontal direction along 
said framework, wherein the framework has a fixed carrier on the 
upper floor including a first receiving portion with a shape of 
the teeth of a comb, and the lift has a lifting carrier including 
a second receiving portion for receiving the goods with a shape 
of the teeth of a comb so that the goods can be transferred from 
one of the first and second receiving portions to the other. 
Therefore, according to the present invention, it is possible to 
provide a storage system having a simple mechanism for transfer- 
ring goods. Furthermore, it is possible to reduce the time and 
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costs for storage of goods, and to simplify the control process 
of the storage system. 

As will be obvious to those skilled in the art. the present 
invention provides a system innovation having very wide applica- 
bility, and can be practiced in the context of a very wide varie- 
ty of storage system and with a very wide variety of modification 
and variations. The scope of the claimed invention is therefore 
not limited except as specified in the accompanying claims. 
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What is claimed is: 

1. An automatic storage system comprising: a framework 
(4) having a storage area (3) on an upper floor thereof, and a 
lift (5) for transporting goods to be stored into said storage 
area (3) on the upper floor which is supported on said framework 
(4) and can move in a horizontal direction along said framework 

(4) ; 

characterized in that 

wherein said framework (4) has a fixed carrier (21) on the 
upper floor including a first receiving portion (22) with a shape 
of the teeth of a comb, and said lift (5) has a lifting carrier 
(12) including a second receiving portion (14) for receiving said 
goods with a shape of the teeth of a comb so that said goods can 
be transferred from one of said first and second receiving por- 
tions (22, 14) to the other. 

2. An automatic storage system as claimed in claim 1, 
wherein said lifting carrier (12) can move in a horizontal direc- 
tion through the gap between said framework (4) and said fixed 
carrier (21), accompanying the horizontal movement of said lift 

(5) . 

3. An automatic storage system as claimed in claim 1, 
wherein said framework (4) has a storage area on each of upper 
and lower floors. 
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4. An automatic storage system as claimed in claim 1, 
wherein said lift (5) comprises four pillars (9), four upper end 
beams (10) which are attached to said pillars (9) to connect 
adjacent top ends of said pillars (9), and said lifting carrier 
(12) which can be transferred in a vertical direction along said 
four pillars (9 ) . 

5. An automatic storage system as claimed in claim 4, 
wherein said lift (5) can be transferred on said framework (4) in 
a horizontal direction by means of wheels driven by motors, which 
are provided on bottom ends of the pillars (9) of said lift (5). 

6. An automatic storage system as claimed in claim 4, 
wherein said pillars (9) have grooves (15b) on the inner surfaces 
thereof in a vertical direction and said lifting carrier (12) can 
be transported in a vertical direction by using said grooves 
(15b) of said pillars (9) as a guide. 

7. An automatic storage system as claimed in claim 6, 
wherein said lifting carrier (12) has wheels (17) on the end 
portions thereof, the wheels (17) being guided by said grooves 
(15b) of the pillars (9) to move in a vertical direction along 
the pillars (9) . 

8. An automatic storage system as claimed in claim 1, 
wherein said lifting carrier (12) can be transported in a verti- 
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cal direction by driving chains (25) which is provided on said 
lift (5). 

9. An automatic storage system as claimed in claim 1, 
wherein transfer of goods from one of said first and second 
receiving portions (22,14) to the other is carried out, during 
said lifting carrier (12) being transported from the position 
above or under the desired fixed carrier (21) in a vertical 
direction to pass through said desired fixed carrier (21). 

10. An automatic storage system as claimed in claim 9, 
wherein said the teeth of the second receiving portion (14) of 
said lifting carrier (12) passes through the gaps between the 
teeth of the first receiving portion (22) of said desired fixed 
carrier (21), when said lifting carrier (12) passes through said 
fixed carrier ( 21 ) . 

11. An automatic storage system as claimed in claim 9, 
wherein said fixed carrier (21) has horizontal frames smaller 
than the four horizontal frames (16) of said lifting carrier 
(12) . 

12. An automatic storage system as claimed in claim 8, 
wherein driving of said lift (5) in a horizontal direction and of 
said lifting carrier (12) in a vertical direction are carried out 
by remote-control. 
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1-3. An automatic storage system as claimed in claim 1, 
wherein said automatic storage system is an automobile parking 
system . 

14. An automatic storage system as claimed in claim 1, 
wherein said automatic storage system is an automatic storehous 
for goods. 

15. The automatic storage system substantially as herein described 
with reference to and as shown in the accompanying drawings. 
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